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DETAILED ACTION 
Status of Claims 

1. Applicant's amendment filed 08/04/2004 is acknowledged and entered. Claims 2 and 17 
have been canceled. Claims 1 and 1 1 have been amended. 



2. Claim 22 was canceled; and Claim 16 was amended by the amendment filed on 
1/20/2004. 

3. Claims 10, and 23-56 were canceled and Claim 1 1 was amended by the amendment filed 
on 6/26/2003. Additionally in view of the amendment to claim 11, Claims 1 1-21 are rejoined 
with the elected invention of claims 1-9. 

4. Claims 1, 3-9, 1 1-16, and 18-21 are pending. 

5. Claims 1, 3-9, 11-16, and 18-21 are treated on the merit in this Office Action. 

Withdrawn Rejections 

6. The rejection of claims 1-2, 4-9, 1 1-15, 17, and 19-21 under 35 USC 103(a) as being 
obvious over Hunkapiller et al. (US Patent 5,942,609) has been withdrawn and applicant's 
arguments are considered but are moot in view of the new grounds of rejection. 
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7. The rejection of claims 1-9, 11-15, and 17-21 under 35 USC 103(a) as being obvious 
over Hunkapiller et al. (US Patent 5,942,609) and Walker et al. (PNAS, 1975, 72(1): 122-126) has 
been withdrawn and applicant's arguments are considered but are moot in view of the new 
grounds of rejection. 

8. The rejection of claims 1-4, 6-9, 11-13, and 17-21 under 35 USC 103(a) as being obvious 
over Hyman (US Patent 5,602,000) has been withdrawn and applicant's arguments are 
considered but are moot in view of the new grounds of rejection. 

9. The rejection of claims 1-4, 6-9, 11-13, and 16-21 under 35 USC 103(a) as being obvious 
over Hyman (US Patent 5,602,000) and Langer et al. {PNAS, 1981, 78(l):6633-6637) has been 
withdrawn and applicant's arguments are considered but are moot in view of the new grounds of 
rejection. 

1 0. The judicially created doctrine of obviousness-type double patenting rej ection of claims 
1-5, 7-8, 11-15 and 17-18 overclaims 1, 7, 10, 12, 14, 18, 20-21, and 24-26 of U.S. Patent No. 
6,479,262 Bl has been withdrawn and applicant's arguments are considered but are moot in view 
of the new grounds of rejection. 

1 1 . The judicially created doctrine of obviousness- type double patenting rejection of claims 
1-9, and 11-21 over claims 1-4, 7-9, 11-14, and 17-22 of U.S. Patent No. 6,635,453 B2 has been 
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withdrawn and applicant's arguments are considered but are moot in view of the new grounds of 
rejection. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

13. Claims 1, 3, 6-8, 1 1-13, 18, and 20 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Zhang et al. (Nucleic Acids Research, 1996, 24(5), pgs. 990-991). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Zhang et al. disclose a method of preparing a polynucleotide having a target sequence 
from a plurality of oligonucleotides (see e.g. pg. 990, left col, lines 1 1-24; pg. 990, right col., 
lines 22-36; pg. 991, fig. 1). The method comprises the steps of 1) a gene-specific primer is 
extended by PCR to produce single-stranded DNA extension products; 2) the single-stranded 
DNA extension products is ligated to an arbitrary oligonucleotide with T4 RNA ligase to create 
templates (refers to the presently claimed step (a) of claim 1; claims 3, 8, and 18); 3) the 
templates are amplified by PCR and followed by a final extension (refers to the presently 
claimed step (b) of claim 1; claims 6 and 20) to produce polynucleotide having a target sequence 
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(refers to the present claim 12) (see e.g. pg. 990, left col., lines 1 1-24; pg. 990, left col., line 25 
thru right col., line 21; pg. 991, fig. 1). Additionally, Zhang et al. in the ligating step, i.e. the 
single-stranded DNA extension products ligation mediated by T4 RNA ligase, the 3-hydroxyl 
group of the 5-P-donor oligo, i.e. arbitrary oligonucleotide, is block in order to increase the 
efficiency of the ligating DNA molecule with T4 RNA ligase (refers to the present claims 7, and 
1 1) (see e.g. pg. 991, left col., lines 3-5). The gene-specific primer and arbitrary oligonucleotide 
comprises 20 mer oligonucleotides (refers to the present claim 13) (see e.g. pg. 990, left col, line 
25 thru right col., line 21; pg. 991). The arbitrary oligonucleotide is 5'- 

AGGGTGCCAACCTCTTCAAG-3' (refers to the presently claimed limitation of wherein each 
of the coupled oligonucleotides represents a region of sequence of polynucleotide and shares at 
least one terminal region of sequence with at least one other coupled oligonucleotide) (see e.g. 
pg. 990, left col., line 25 thru right col., line 21; pg. 991). Therefore the method of Zhang et al. 
anticipates the presently claimed method. 



Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

15. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
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evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

16. Claims 1, 3, and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang et al. {Nucleic Acids Research, 1996, 24(5), pgs. 990-991) and Ho et al. {Gene, 1989, 
77(1), pgs. 51-59). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Zhang et al. disclose a method of preparing a polynucleotide having a target sequence 

from a plurality of oligonucleotides (see e.g. pg. 990, left col, lines 1 1-24; pg. 990, right col., 

lines 22-36; pg. 991, fig. 1). The method comprises the steps of 1) a gene-specific primer is 

extended by PCR to produce single-stranded DNA extension products; 2) the single-stranded 

DNA extension products is ligated to an arbitrary oligonucleotide with T4 RNA ligase to create 

templates (refers to the presently claimed step (a) of claim 1; claims 3, and 8); 3) the templates 

are amplified by PCR and followed by a final extension (refers to the presently claimed step (b) 

of claim 1; claim 6) to produce polynucleotide having a target sequence (see e.g. pg. 990, left 

col., lines 1 1-24; pg. 990, left col., line 25 thru right col., line 21; pg. 991, fig. 1). Additionally, 

Zhang et al. in the ligating step, i.e. the single-stranded DNA extension products ligation 
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mediated by T4 RNA ligase, the blocking 3 f -hydroxyl group of the 5'-P-donor oligo, i.e. arbitrary 
oligonucleotide, is block in order to increase the efficiency of the ligating DNA molecule with 
T4 RNA ligase (refers to the present claim 7) (see e.g. pg. 991, left col., lines 3-5). The gene- 
specific primer and arbitrary oligonucleotide comprises 20 mer oligonucleotides (see e.g. pg. 
990, left col., line 25 thru right col., line 21; pg. 991). The arbitrary oligonucleotide is 5 1 - 
AGGGTGCCAACCTCTTCAAG-3' (refers to the presently claimed limitation of wherein each 
of the coupled oligonucleotides represents a region of sequence of polynucleotide and shares at 
least one terminal region of sequence with at least one other coupled oligonucleotide) (see e.g. 
pg. 990, left col., line 25 thru right col., line 21; pg. 991). 

The method of Zhang et al. differs from the presently claimed invention by failing to 
modify the extension step by using overlap PCR. 

Ho et al. disclose the method of overlap extension using PCR (see e.g. Abstract; pg. 52, 
left col., lines 31-49; pg. 53, left col., line 36 thru right col., line 7; pg. 53, right col., lines 23-48; 
pg. 54, figs. 1 and 2). The method comprises joining two DNA fragments having overlapping 
ends forming the 'fusion 5 product, i.e. overlap extension of the DNA fragments, and amplified 
by PCR (see e.g. pg. 53, right col., lines 23-48; pg. 54, figs. 1 and 2). One advantage of this 
method is providing a flexible method of site-directed mutagenesis wherein the variety of 
sequence alterations can be achieved (see e.g. pg. 54, lines 1-4). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the extension step by using overlap PCR as taught by Ho et al. in 
the method of Zhang et al. One of ordinary skill in the art would have been motivated to modify 
the extension step by using overlap PCR in the method of Zhang et al. for the advantage of 
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providing a flexible method of site-directed mutagenesis wherein the variety of sequence 
alterations can be achieved (Ho: pg. 54, lines 1-4) since both Zhang et al. and Ho et al. disclose 
the method of extension by PCR (Zhang: pg. 990, left col, lines 1 1-24; Ho: pg. 52, left col., lines 
31-49). Furthermore, one of ordinary skill in the art would have reasonably expectation of 
success in the combination of Zhang et al. and Ho et al because Ho et al. disclose the success of 
the overlap extension using PCR by way of examples (see e.g. pg. 55, fig. 3, and pg.56, fig. 4). 

17. Claims 1, 11-13, 16, 18, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Zhang et al. {Nucleic Acids Research, 1996, 24(5), pgs. 990-991). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Zhang et al. disclose a method of preparing a polynucleotide having a target sequence 
from a plurality of oligonucleotides (see e.g. pg. 990, left col., lines 1 1-24; pg. 990, right col., 
lines 22-36; pg. 991, fig. 1). The method comprises the steps of 1) a gene-specific primer is 
extended by PCR to produce single-stranded DNA extension products; 2) the single-stranded 
DNA extension products is ligated to an arbitrary oligonucleotide with T4 RNA ligase to create 
templates (refers to the presently claimed step (a) of claim 1; claim 18); 3) the templates are 
amplified by PCR and followed by a final extension (refers to the presently claimed step (b) of 
claim 1; claim 20) to produce polynucleotide having a target sequence (refers to the present 
claim 12) (see e.g. pg. 990, left col., lines 11-24; pg. 990, left col., line 25 thru right col., line 21; 
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pg. 991, fig. 1). Additionally, Zhang et al. in the ligating step, i.e. the single-stranded DNA 
extension products ligation mediated by T4 RNA ligase, the blocking 3'-hydroxyl group of the 
5 f -P-donor oligo, i.e. arbitrary oligonucleotide, is block in order to increase the efficiency of the 
ligating DNA molecule with T4 RNA ligase (refers to the present claim 1 1) (see e.g. pg. 991, left 
col., lines 3-5). The gene-specific primer and arbitrary oligonucleotide comprises 20 mer 
oligonucleotides (refers to the present claim 13) (see e.g. pg. 990, left col., line 25 thru right col., 
line 21; pg. 991). The arbitrary oligonucleotide is 5 '- AGGGTGCC AACCTCTTC AAG-3 ' (refers 
to the presently claimed limitation of wherein each of the coupled oligonucleotides represents a 
region of sequence of polynucleotide and shares at least one terminal region of sequence with at 
least one other coupled oligonucleotide) (see e.g. pg. 990, left col., line 25 thru right col., line 21; 
pg. 991). 

The method of Zhang et al. differs from the presently claimed invention by failing to 
include in the blocking step using biotin-dideoxyuridine triphosphate blocking group. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include in the blocking step using biotin-dideoxyuridine triphosphate 
blocking group in the method of Zhang et al. One of ordinary skill in the art would have been 
motivated to include in the blocking step using biotin-dideoxyuridine triphosphate blocking 
group in the method of Zhang et al. because the type of blocking group use in the blocking step 
for the method of Zhang et al. would be a choice of experimental design since Zhang et al. 
disclose that the efficiency of ligating DNA molecules with T4 RNA ligase can be increase by 
blocking 3 ! -hydroxyl group of the 5 f -P-donor oligo (Zhang: pg. 991, left col., lines 3-5). Thus 
the type of blocking group use would be a choice of experimental design and is considered 
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within the purview of the cited prior art. Furthermore, one of ordinary skill in the art would have 
reasonably expectation of success in using biotin-dideoxyuridine triphosphate blocking group in 
the blocking step for the method of Zhang et al. because the taught method would need no 
modification other than the type of blocking group use that do not materially affect the method 
steps. 

18. Claims 1, 1 1-13, and 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Zhang et al. {Nucleic Acids Research, 1996, 24(5), pgs. 990-991) and Hinton et al. {Nucleic 

Acid Research, 1982, 10(6), pgs. 1877-1894). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Zhang et al. disclose a method of preparing a polynucleotide having a target sequence 
from a plurality of oligonucleotides (see e.g. pg. 990, left col., lines 11-24; pg. 990, right col., 
lines 22-36; pg. 991, fig. 1). The method comprises the steps of 1) a gene-specific primer is 
extended by PCR to produce single-stranded DNA extension products; 2) the single-stranded 
DNA extension products is ligated to an arbitrary oligonucleotide with T4 RNA ligase to create 
templates (refers to the presently claimed step (a) of claim 1; claim 18); 3) the templates are 
amplified by PCR and followed by a final extension (refers to the presently claimed step (b) of 
claim 1 ; claim 20) to produce polynucleotide having a target sequence (refers to the present 
claim 12) (see e.g. pg. 990, left col., lines 1 1-24; pg. 990, left col., line 25 thru right col., line 21; 
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pg. 991, fig. 1). Additionally, Zhang et al. in the ligating step, i.e. the single-stranded DNA 
extension products ligation mediated by T4 RNA ligase, the blocking 3*-hydroxyl group of the 
5 ! -P-donor oligo, i.e. arbitrary oligonucleotide, is block in order to increase the efficiency of the 
ligating DNA molecule with T4 RNA ligase (refers to the present claim 11) (see e.g. pg. 991, left 
col, lines 3-5). The ligation step includes the cosubstrate of ATP (see e.g. pg. 990, left col., line 
40 to right col, line 1). The gene-specific primer and arbitrary oligonucleotide comprises 20 mer 
oligonucleotides (refers to the present claim 13) (see e.g. pg. 990, left col., line 25 thru right col., 
line 21; pg. 991). The arbitrary oligonucleotide is 5-AGGGTGCCAACCTCTTCAAG-3 1 (refers 
to the presently claimed limitation of wherein each of the coupled oligonucleotides represents a 
region of sequence of polynucleotide and shares at least one terminal region of sequence with at 
least one other coupled oligonucleotide) (see e.g. pg. 990, left col., line 25 thru right col., line 21; 
pg. 991). 

The method of Zhang et al. differs from the presently claimed invention by failing to 
include the wash step, i.e. the step of washing the activated oligonucleotide to form washed 
oligonucleotide. 

Hinton et al. disclose the synthesis of define sequences of oligodeoxyribonucleotides 
using T4 RNA ligase (see e.g. Abstract; pg. 1879, line 8 thru pg. 1880, line 3; pg. 1883, line 3 
thru pg. 1885, line 8; pg. 1884, Table 3, and fig. 3). The method comprises reacting two 
oligomers with T4 RNA ligase, and ATP, and purifying the reaction product (see e.g. pg. 1879, 
line 8 thru pg. 1880, line 3; pg. 1884, lines 3-5). The purification step removes the unreacted 
substrates and is performed by chromatography on paper in solvent. 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to include the wash step, i.e. the step of washing the activated 
oligonucleotide to form washed oligonucleotide as taught by Hinton et al. in the method of 
Zhang et al. One of ordinary skill in the art would have been motivated to include the wash step, 
i.e. the step of washing the activated oligonucleotide to form washed oligonucleotide in the 
method of Zhang et al. for the advantage of removing unreacted substrates (Hinton: lines 3-5) 
since both Zhang et al. and Hinton et al. disclose the method of coupling oligonucleotides via T4 
RNA ligase and use the cosubstrate of ATP (Zhang: pg. 990, left col, lines 17-21; fig. 1; Hinton: 
Abstract; pg. 1879, line 7 thru pg. 1880, line 3; pg. 1884, Table 3). Furthermore, one of ordinary 
skill in the art would have reasonably expectation of success in the combination of Zhang et al. 
and Hinton et al. because Hinton et al. disclose the success of removing unreacted substrates 
(Hinton: pg. 1884, fig. 3). 

19. Claims 1, 1 1-13, 18, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhang et al {Nucleic Acids Research, 1996, 24(5), pgs. 990-991) and Ho et al. {Gene, 1989, 
77(1), pgs. 51-59). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Zhang et al. disclose a method of preparing a polynucleotide having a target sequence 
from a plurality of oligonucleotides (see e.g. pg. 990, left col., lines 1 1-24; pg. 990, right col., 
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lines 22-36; pg. 991, fig. 1). The method comprises the steps of 1) a gene-specific primer is 
extended by PCR to produce single-stranded DNA extension products; 2) the single-stranded 
DNA extension products is ligated to an arbitrary oligonucleotide with T4 RNA ligase to create 
templates (refers to the presently claimed step (a) of claim 1; claim 18); 3) the templates are 
amplified by PCR and followed by a final extension (refers to the presently claimed step (b) of 
claim 1; claim 20) to produce polynucleotide having a target sequence (refers to the present 
claim 12) (see e.g. pg. 990, left col, lines 11-24; pg. 990, left col, line 25 thru right col., line 21; 
pg. 991, fig. 1). Additionally, Zhang et al. in the ligating step, i.e. the single-stranded DNA 
extension products ligation mediated by T4 RNA ligase, the blocking 3'-hydroxyl group of the 
5-P-donor oligo, i.e. arbitrary oligonucleotide, is block in order to increase the efficiency of the 
ligating DNA molecule with T4 RNA ligase (refers to the present claim 11) (see e.g. pg. 991, left 
col., lines 3-5). The gene-specific primer and arbitrary oligonucleotide comprises 20 mer 
oligonucleotides (refers to the present claim 13) (see e.g. pg. 990, left col., line 25 thru right col., 
line 21; pg. 991). The arbitrary oligonucleotide is 5-AGGGTGCCAACCTCTTCAAG-3 1 (refers 
to the presently claimed limitation of wherein each of the coupled oligonucleotides represents a 
region of sequence of polynucleotide and shares at least one terminal region of sequence with at 
least one other coupled oligonucleotide) (see e.g. pg. 990, left col., line 25 thru right col., line 21; 
pg. 991). 

The method of Zhang et al. differs from the presently claimed invention by failing to 
modify the extension step by using overlap PCR. 

Ho et al. disclose the method of overlap extension using PCR (see e.g. Abstract; pg. 52, 
left col, lines 31-49; pg. 53, left col., line 36 thru right col, line 7; pg. 53, right col., lines 23-48; 
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pg. 54, figs. 1 and 2). The method comprises joining two DNA fragments having overlapping 
ends forming the 'fusion 5 product, i.e. overlap extension of the DNA fragments, and amplified 
by PCR (see e.g. pg. 53, right col., lines 23-48; pg. 54, figs. 1 and 2). One advantage of this 
method is providing a flexible method of site-directed mutagenesis wherein the variety of 
sequence alterations can be achieved (see e.g. pg. 54, lines 1-4). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the extension step by using overlap PCR as taught by Ho et al. in 
the method of Zhang et al. One of ordinary skill in the art would have been motivated to modify 
the extension step by using overlap PCR in the method of Zhang et al. for the advantage of 
providing a flexible method of site-directed mutagenesis wherein the variety of sequence 
alterations can be achieved (Ho: pg. 54, lines 1-4) since both Zhang et al. and Ho et al. disclose 
the method of extension by PCR (Zhang: pg. 990, left col., lines 1 1-24; Ho: pg. 52, left col., lines 
31-49). Furthermore, one of ordinary skill in the art would have reasonably expectation of 
success in the combination of Zhang et al. and Ho et al. because Ho et al. disclose the success of 
the overlap extension using PCR by way of examples (see e.g. pg. 55, fig. 3, and pg.56, fig. 4). 

20. Claims 1, 3-5, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dehlinger (US Patent 5,723,320) and Hinton et al. (Nucleic Acid Research, 1982, 10(6), pgs. 
1877-1894). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
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polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

Dehlinger discloses the method of producing an array (see Abstract; col. 2, line 49 thru 
col. 3, line 4; col. 11, line 3 to col. 12, line 56; figs. 10-13). The method comprises 1) 
synthesizing the oligonucleotide probes on a solid support (refers to presently claims 4, and 7) 
(see e.g. col. 5, lines 63-67; col. 10, lines 56-67; fig. 10); 2) hybridizing the oligonucleotide 
probes on a solid support with a set of gene-probe templates (see e.g. col. 2, lines 58-67; col. 11, 
lines 16-19; col. 12, lines 4-15; figs. 12 and 13); and 3) the oligonucleotides probes on a solid 
support are the extended by strand-directed polymerization (refers to the presently claimed step 
(b) of claim 1; claims 5, and 8) (see e.g. col. 3, lines 1-4; col. 11, lines 16-19; figs. 12 and 13). 
On one side of the solid support the oligonucleotides probes comprises the same six nucleotides, 
i.e. S'-ACCGGC-S' (refers to the presently claimed limitation of wherein each of the coupled 
oligonucleotides represents a region of sequence of polynucleotide and shares at least one 
terminal region of sequence with at least one other coupled oligonucleotide) (see e.g. col. 11, 
lines 27-37; fig. 10). 

The method of Dehlinger differs from the presently claimed invention by failing to 
modify the coupling step by using T4 RNA ligase. 

Hinton et al. disclose the synthesis of define sequences of oligodeoxyribonucleotides 
using T4 RNA ligase (see e.g. Abstract; pg. 1879, line 8 thru pg. 1880, line 3; pg. 1883, line 3 
thru pg. 1885, line 8; pg. 1884, Table 3, and fig. 3). The method comprises reacting two 
oligomers with T4 RNA ligase, and ATP, and purifying the reaction product (see e.g. pg. 1879, 
line 8 thru pg. 1880, line 3; pg. 1884, lines 3-5). The purification step removes the unreacted 
substrates and is performed by chromatography on paper in solvent. 
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It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the coupling step in the method of Dehlinger by using T4 RNA 
ligase as taught by Hinton et al. One of ordinary skill in the art would have been motivated to 
modify the coupling step in the method of Dehlinger by using T4 RNA ligase for the advantage 
of providing a method of joining two oligomers without requiring the use of template strand to 
align the ends of the two oligomers to be join and RNA ligase can extend deoxyoligomers in 
either the 5 ! -» 3 f or the 3 f ^ 5 f direction (Hinton: pg. 1891, lines 25-27). Furthermore, one of 
ordinary skill in the art would have reasonably expectation of success in the combination of 
Dehlinger and Hinton et al. because Hinton et al. disclose the success of using T4 RNA ligase to 
join oligomers (see e.g. pg. 1884, Table 3, and fig. 3; pg. 1887, fig. 5). 

21. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dehlinger (US 
Patent 5,723,320) and Hinton et al. (Nucleic Acid Research, 1982, 10(6), pgs. 1877-1894) as 
applied to claims 1, 3-5, 7, and 8 above, and further in view of Ho et al. (Gene, 1989, 77(1), pgs. 
51-59). 

The instant invention recites a method of preparing a polynucleotide having a target 
sequence from a plurality of oligonucleotides. The method comprises the steps of (a) coupling 
the oligonucleotides by ligating with a ligase or ribozyme to form a plurality of coupled 
oligonucleotides, and (b) assembling the polynucleotide by extension of the coupled 
oligonucleotide. Each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. 

The method combination of Dehlinger and Hinton et al. disclose the method of preparing 
a polynucleotide having a target sequence from a plurality of oligonucleotides wherein the 
oligonucleotides are joined via T4 RNA ligase. 
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Dehlinger discloses the method of producing an array (see Abstract; col. 2, line 49 thru 
col. 3, line 4; col. 11, line 3 to col. 12, line 56; figs. 10-13). The method comprises 1) 
synthesizing the oligonucleotide probes on a solid support (refers to presently claim 4) (see e.g. 
col. 5, lines 63-67; col. 10, lines 56-67; fig. 10); 2) hybridizing the oligonucleotide probes on a 
solid support with a set of gene-probe templates (see e.g. col. 2, lines 58-67; col. 11, lines 16-19; 
col. 12, lines 4-15; figs. 12 and 13); and 3) the oligonucleotides probes on a solid support are the 
extended by strand-directed polymerization (refers to the presently claimed step (b) of claim 1) 
(see e.g. col. 3, lines 1-4; col. 11, lines 16-19; figs. 12 and 13). On one side of the solid support 
the oligonucleotides probes comprises the same six nucleotides, i.e. S'-ACCGGC-S' (refers to the 
presently claimed limitation of wherein each of the coupled oligonucleotides represents a region 
of sequence of polynucleotide and shares at least one terminal region of sequence with at least 
one other coupled oligonucleotide) (see e.g. col. 11, lines 27-37; fig. 10). 

Hinton et al. disclose the synthesis of define sequences of oligodeoxyribonucleotides 
using T4 RNA ligase (see e.g. Abstract; pg. 1879, line 8 thru pg. 1880, line 3; pg. 1883, line 3 
thru pg. 1885, line 8; pg. 1884, Table 3, and fig. 3). The method comprises reacting two 
oligomers with T4 RNA ligase, and ATP, and purifying the reaction product (see e.g. pg. 1879, 
line 8 thru pg. 1880, line 3; pg. 1884, lines 3-5). The purification step removes the unreacted 
substrates and is performed by chromatography on paper in solvent. 

Thus it is obvious to combine the method of Dehlinger and Hinton et al. to produce the 
presently claimed method of preparing a polynucleotide having a target sequence from a 
plurality of oligonucleotides wherein the oligonucleotides are joined via T4 RNA ligase. 
Because modifying the coupling step in the method of Dehlinger by using T4 RNA ligase for the 
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advantage of providing a method of joining two oligomers without requiring the use of template 
strand to align the ends of the two oligomers to be join and RNA ligase can extend 
deoxyoligomers in either the 5'-* 3* or the 3'-» 5' direction (Hinton: pg. 1891, lines 25-27). 

The method combination of Dehlinger and Hinton et al. differs from the presently 
claimed invention by failing to modify the extension step by using overlap PCR. 

Ho et al. disclose the method of overlap extension using PCR (see e.g. Abstract; pg. 52, 
left col., lines 31-49; pg. 53, left col, line 36 thru right col., line 7; pg. 53, right col, lines 23-48; 
pg. 54, figs. 1 and 2). The method comprises joining two DNA fragments having overlapping 
ends forming the 'fusion' product, i.e. overlap extension of the DNA fragments, and amplified 
by PCR (see e.g. pg. 53, right col., lines 23-48; pg. 54, figs. 1 and 2). One advantage of this 
method is providing a flexible method of site-directed mutagenesis wherein the variety of 
sequence alterations can be achieved (see e.g. pg. 54, lines 1-4). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the extension step by using overlap PCR as taught by Ho et al. in 
the method combination of Dehlinger and Hinton et al. One of ordinary skill in the art would 
have been motivated to modify the extension step by using overlap PCR in the method 
combination of Dehlinger and Hinton et al. for the advantage of providing a flexible method of 
site-directed mutagenesis wherein the variety of sequence alterations can be achieved (Ho: pg. 
54, lines 1-4). Furthermore, one of ordinary skill in the art would have reasonably expectation of 
success in the combination of Dehlinger, Hinton et al., and Ho et al. because Ho et al. disclose 
the success of the overlap extension using PCR by way of examples (see e.g. pg. 55, fig. 3, and 
pg.56, fig. 4). 
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Double Patenting 

22. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970); and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

23. Claims 1, 3-5, 7-8, 1 1-15, and 18 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1, 2, and 12 of U.S. Patent 
No. 6,479,262 Bl (refers to as Delgrave). Although the conflicting claims are not identical, they 
are not patentably distinct from each other because the examined claims would have been 
obvious over the Delgrave claims. 

Claim 1 of Delgrave recites a method of preparing a polynucleotides having at least 200 
nucleotides and a predetermine nucleotide sequence (refers to the instant claims 1,12 and 13). 
The method comprises the steps of 1) providing a solid support; 2) providing a plurality of 
oligonucleotides, wherein the combination of the nucleotide sequences of said oligonucleotides 
comprises the nucleotide sequence of said polynucleotide; 3) contacting said solid support with 
the 3 f terminus of a first oligonucleotide from said plurality of oligonucleotides to form a 
tethered oligonucleotide (refers to instant claims 4, 7, 14, and the instant blocking step of claim 
1 1); 4) ligating the 3 f terminus of another oligonucleotide from said plurality of oligonucleotides 
to the 5 1 terminus of said tethered oligonucleotide, wherein said ligating is carried out in the 
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presence of RNA ligase or ribozyme (refers to instant step (a) of claim 1, instant claim 8, and the 
instant ligating step of claim 1 1); 5) phosphorylating the 5' terminus of said another 
oligonucleotide; and 6) repeating steps d) and e) until said polynucleotide is prepared (refers to 
instant step (b) of claim 1, and instant claim 5). Claim 2 of Delgrave recites the type of solid 
support (refers to the instant claim 15). Claim 12 of Delgrave recites that RNA ligase is T4 RNA 
ligase (refers to the instant claims 3, and 18). 

The claimed method of Delgrave differs from the instant claim 1 by not including the 
limitation that each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. However, figure 2 of Delgrave define that the tethered 
oligonucleotides, i.e. the oligo attached to a solid support, are either identical copies or each one 
different. Therefore, it would be obvious that the claimed ligated oligonucleotides in claim 1 
step 4 of Delgrave, which include the tethered oligonucleotide, would have include a share 
terminal region of sequence and the polynucleotide produce by the method in claim 1 of 
Delgrave would encompasses the instant claim 1 limitation that each of the coupled 
oligonucleotides represents a region of sequence of polynucleotide and shares at least one 
terminal region of sequence with at least one other coupled oligonucleotide. 

Thus the examined claims 1, 3-5, 7-8, 1 1-15, and 18 are obvious over the Delgrave 
claims 1, 2, and 12. 
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24. Claims 1, 3-9, 11-16, and 18-21 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1, 3-9 of U.S. Patent No. 
6,635,453 B2 (refers to as Delgrave et al.) and Ho et al. (Gene, 1989, 77(1), pgs. 51-59). 

Claim 1 of Delgrave et al. recites a method of preparing a polynucleotide from a plurality 
of oligonucleotides (refers to instant claims 1, and 12). The method comprises the steps of a) 
blocking the 3' terminus of a first oligonucleotide with a blocking group to form a blocked 
oligonucleotide, wherein said first oligonucleotide comprises the 3 ! terminus of said 
polynucleotide (refers to instant claim 7, and the instant blocking step of claim 1 1); b) coupling 
the 3 f terminus of a further oligonucleotide from said plurality of oligonucleotides to the 5 1 
terminus of said blocked oligonucleotide to form a coupled oligonucleotide; wherein said 
coupling is carried out in the presence of an RNA ligase or a ribozyme (refers to the instant step 
(a) of claim 1, instant claim 8, and the instant ligating step of claim 1 1); c) phosphorylating the 5 f 
terminus of said further oligonucleotide; d) amplifying said coupled oligonucleotide to form an 
amplified oligonucleotide substantially free of blocking group (refers to instant claims 6, and 
20); and e) repeating steps a) to d) with said amplified oligonucleotide until said polynucleotide 
is prepared (refers to instant step (b) of claim 1). Claims 3, 4 and 6 of Delgrave et al. recite that 
RNA ligase is T4 RNA ligase (refers to instant claims 3 and 18). Claim 5 of Delgrave et al. 
recites that the coupling step in claim 1 of Delgrave et al. comprises the steps of contacting said 
blocked oligonucleotide with RNA ligase and cosubstrate to form activated oligonucleotide, 
washing said activated oligonucleotide to form washed oligonucleotide, and contacting said 
washed oligonucleotide with said further oligonucleotide and RNA ligase (refers to instant claim 
19). Claim 7 of Delgrave et al. recites that the blocking group is ddUTP-biotin (refers to instant 
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claim 16). Claims 8 of Delgrave et al. recites that the blocking group is a solid support (refers to 
instant claims 4, 5, and 14). Claim 9 of Delgrave et al. recites the type of solid support (refers to 
the instant claim 15). 

The claimed method of Delgrave et al. differs from the instant claim 1 by not including 
the limitation that each of the coupled oligonucleotides represents a region of sequence of 
polynucleotide and shares at least one terminal region of sequence with at least one other 
coupled oligonucleotide. However, figure 2 of Delgrave et al. define that the tethered 
oligonucleotides, i.e. the oligo attached to a solid support, are either identical copies or each one 
different. Therefore, it would be obvious that the claimed ligated oligonucleotides in claim 1 
step 4 of Delgrave et al., which include the tethered oligonucleotide, would have include a share 
terminal region of sequence and the polynucleotide produce by the method in claim 1 of 
Delgrave et al. would encompasses the instant claim 1 limitation that each of the coupled 
oligonucleotides represents a region of sequence of polynucleotide and shares at least one 
terminal region of sequence with at least one other coupled oligonucleotide. 

The claimed method of Delgrave et al. differs from the instant claim 13 by failing to 
include that the oligonucleotide comprises from about 10 to about 200 nucleotides. However, 
the specification of Delgrave et al. define the term "oligonucleotide" as having up to about 200 
nucleotides (see col. 6, lines 36-41). Thus, it would be obvious that claimed oligonucleotide in 
claim 1 of Delgrave et al. would encompasses the instant claim 13, i.e. the oligonucleotide 
having up to about 200 nucleotides. 

The claimed method of Delgrave et al. differs from the instant claim 1 by failing to 
modify the extension step by using overlap PCR (refers to instant claims 9, and 21). 
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Ho et al. disclose the method of overlap extension using PCR (see e.g. Abstract; pg. 52, 
left col., lines 31-49; pg. 53, left col., line 36 thru right col., line 7; pg. 53, right col., lines 23-48; 
pg. 54, figs. 1 and 2). The method comprises joining two DNA fragments having overlapping 
ends forming the 'fusion' product, i.e. overlap extension of the DNA fragments, and amplified 
by PCR (see e.g. pg. 53, right col., lines 23-48; pg. 54, figs. 1 and 2). One advantage of this 
method is providing a flexible method of site-directed mutagenesis wherein the variety of 
sequence alterations can be achieved (see e.g. pg. 54, lines 1-4). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the extension step by using overlap PCR as taught by Ho et al. in 
the method of Delgrave et al. One of ordinary skill in the art would have been motivated to 
modify the extension step by using overlap PCR in the method of Delgrave et al. for the 
advantage of providing a flexible method of site-directed mutagenesis wherein the variety of 
sequence alterations can be achieved (Ho: pg. 54, lines 1-4). Furthermore, one of ordinary skill 
in the art would have reasonably expectation of success in the combination of Delgrave et al. and 
Ho et al. because Ho et al. disclose the success of the overlap extension using PCR by way of 
examples (see e.g. pg. 55, fig. 3, and pg.56, fig. 4). 

Thus the examined claims 1, 3-9, 11-16, and 18-21 are obvious over the Delgrave et al. 
claims 1, 3-9 and Ho et al. 

Response to Arguments 
25. Applicant's arguments with respect to claims 1, 3-9, 11-16, and 18-21 have been 
considered but are moot in view of the new grounds of rejection. 
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26. The obviousness-type double patenting rejections were rewritten to applicant arguments 
of highsight reasoning regarding the limitation that each of the coupled oligonucleotides 
represents a region of sequence of polynucleotide and shares at least one terminal region of 
sequence with at least one other coupled oligonucleotide. 

27. This Office Action is made Non-Final to address the limitations of 1) each of the coupled 
oligonucleotides represents a region of sequence of polynucleotide and shares at least one 
terminal region of sequence with at least one other coupled oligonucleotide, and 2) extension is 
carried out using overlap PCR; and also to include new rejections based on newly found art such 
as Dehlinger (US Patent 5,723,320) and Hinton et al. {Nucleic Acid Research, 1982, 10(6), pgs. 
1877-1894). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to My-Chau T. Tran whose telephone number is 571-272-0810. 
The examiner can normally be reached on Monday: 8:00-2:30; Tuesday-Thursday: 7:30-5:00; 
Friday: 8:00-3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew J. Wang can be reached on 571-272-081 1. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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